Added to this view of bile-pigment metabolism is the modern conception-for which the credit is very largely due to our French colleagues, Chauffard, Brul6 and others-of the importance of hepatitis or damage of the hepatic cells in the aetiology of many hepatic disorders and especially of jaundice.
I shall now consider some of the modern classifications of jaundice based on these more recent views.
Hijmans van den Bergh (1918) proposed the terms " mechanical " and " dynamic" jaundice, founding this distinction chiefly on the differing results obtained in the blood-plasma with his well-known test. The terms are unattractive to clinicians, and convey little by themselves, so that they have never come into anything approaching general use.
In 1923 I suggested the division into: (1) Obstructive hepatic jaundice; (2) toxic and infective hepatic jaundice; W) haemolytic jaundice; and this proposed classification has, I think, been widely accepted. The use of the word " hepatic" in the first two groups was deliberate, and intended to convey the fact that in these groups the liver is an essential link. I regret to see occasionally that this classification is now in some textbooks given as mine, but with the word hepatic omitted. This classification was based on a wide interpretation of all the newer work on hepatic physiology, on hepatitis, bile-pigment metabolism, and on the results of the van den Bergh reaction, and for clinical and practical purposes it seems to serve very well. As I indicated at the time, no classific%tion of this type can be absolute and in watertight compartments, and it may often happen that a case of jaundice may fall into more than one category. For example, a toxic hepatic jaundice may easily be combined with haemolysis or even with obstruction.
Rich has criticized my classification and proposed instead a division into (1) retention jaundice and (2) regurgitation jaundice. All I need say here is that the terms -proposed do not help the physician to a clear view of his case unless he considers the many subdivisions of each group.
On the whole I think that my own classification of 1923 will still serve a useful clinical purpose until our knowledge of hepatic physiology has greatly increased. Tt serves to convey the essential points that bile pigment is formed by blood destruction (hbmolysis) outside of the liver, and shows how hEemolytic jaundice may arise. It also shows how in the other two groups either a mechanical obstruction or a toxic or infective hepatitis may prevent the normal excretion of bile pigment. It serves, indeed, to explain the necessary change of Minkowski and Naun-n's " Ohne Leber, kein Ikterus," to Aschoff's recent "Ohne mangelhafte Ausscheidung des Gallenfarbstoffs durch die Leber, kein Ikterus."
Obstructive and Hzemolytic Jaundice in the Tropics. BY N. HAMILTON FAIRLEY, O.B.E., M.D.
THE appreciation of the liver as a bi-lobed organ is of considerable tropical importance, and it is not a little interesting to recall that one of our pioneer tropical surgeons, Sir James Cantlie, was largely responsible for advances in knowledge on this subject, which has recently beenl so ably reinvestigated by Mr. Mclndoe (1927) .
That the authors of textbooks in anatomy have consistently disregarded this knowledge is as disappointing as it is unfortunate, especially since it is essential in understanding certain pathological lesions, compensatory hypertrophy and the distribution of parasites in this viscus.
Anatomical Considerations.
In the November meeting last year, during a discussion on amcebic abscess 1, I drew attention to the hypertrophy of the left half of the liver, which followed large destructive hydatid cysts of the right lobe, and to the importance of Cantlie's work (1898) on the bilaterality of that organ, suggesting that the left-sided clinical enlargement described by Dr. Manson-Bahr in bis cases of large right-sided abscess was probably due to compensatory hypertrophy of the left half, as described originally by Cantlie (1916) . In a recent autopsy on one of Dr. Manson-Bahr's cases, presenting multiple right-sided amoebic abscesses with considerable destruction of the right half of the liver, this compensatory left-sided hypertrophv was strikingly confirmed. On the same occasion I drew attention to the recent experimental work on stream-line phenomena in the portal vein of the dog, and suggested that if a similar state of affairs existed in man, it would afford a basis of explanation for the fact that at least 80% of hydatid cysts and amcebic abscesses occurred in the right half of the liver, owing to the fact that the hydatid embryophore and amcebre chiefly invaded the bowel in the area drained by the superior mesenteric vein. Copher and Dick (1928) proved in the dog that blood from the superior mesenteric vein was distributed only to the right half of the liver, that blood from the gastric and splenic veins went to the left half, and that blood from the inferior mesenteric found its way to all parts of the viscus. In man the portal vein is formed by the superior mesenteric vein and the splenic vein, which joins it at right angles, while the inferior mesenteric vein, which drains the rectum, sigmoid and ascending colon to the splenic flexure, is a tributary of the splenic vein. Probably there are two main stream lines in the portal vein of man, the blood from the superior mesenteric going mainly to the right half, and that from the splenic vein and its tributaries chiefly to the left half of the liver. With increase in size, differences in location occur and ultimately hydatid cysts tend to involve the right inferior surface of the liver, whereas the amcebic abscess tends rather to implicate the right diaphragmatic surface.
An entirely different state of affairs is stated to occur in fluke infestation, and Faust (1929) reports that in Clonorchis sinensis the left lobe of the liver is mainly parasitized owing to the fact that the path of migration up the ducts from the duodenum is more direct on that side.
Methods of Investigation.
Diverting now to the subject of jaundice proper, I would emphasize the necessity for investigating fully any atypical case by modern methods, as only along such lines can progress be made. In addition to the clinical findings we may need to know the results of the van den Bergh test and the bile salt, bile pigment and urobilin content of the urine. Duodenal intubation will indicate pleocholia or acholia, and this procedure may, with benefit, be combined with the bromsulphalein test for, as Johnson and Dickens (1928) emphasize, the appearance of dye in the duodenal contents indicates that obstruction is not complete. The stercobiliin content of the fieces and the percentage of total split and unsplit fat should be ascertained, and in cases of severe hbemolytic jaundice the degree of haemoglobinmmia and possibly of haemoglobinuria as well. Where the case comes to operation the surgeon will require to know the clotting and bleeding times, the blood-calcium and the bilirubin content of the plasma, and if the jaundice be fluctuating or intermittent in character operation will advisedly be postponed until the bilirubin curve falls, as the tendency to post-operative htmorrhage is lessened under these circumstances. Finally, in tropical patients the blood must be free from malarial parasites, and if the patient be subject to attacks of ague, a preliminary course of quinine or atebrin should precede surgical intervention if post-operative relapse is to be avoided.
Following McNee's classification (1924) , obstructive jaundice constitutes the least important group in tropical practice, cases having a haemolytic origin or those due to toxic causes or infective agencies such as micro-organisms (enterica), ultramicroscopic viruses (yellow fever) or spirochaites (relapsing and rat-bite fever, etc.) being more important. With these latter types Dr. Findlay will deal. Obstructive Jatndice. The pigmentation of obstructive jaundice is produced by bile pigment in the blood, while skin irritability and bradyeardia are attributable to the bile salts. Bile pigment is responsible for the immediate direct van den Bergh reaction of the plasma; it is a threshold substance, and ordinarily appears in the urine when its concentration exceeds 4 units. Where obstruction is complete the stools are putty-coloured, contain much fat-which is excessively split-and show an absence of stercobilin. Urobilin is also generally absent from the urine though exceptions occur in low obstructions of the bile-duct system associated with bacterial infection.
Reference has already been made to certain parasites infesting the liver, and to amoebic abscess, but in none of these is jaundice frequent. Ascaris lumbricoides uncommonly causes obstructive jaundice by invading and blocking the bile-ducts in man, and I have seen Ascaris suilla produce most intense jaundice of this type in pigs. Jaundice is rare in uncomplicated hydatid cysts in both man and the herbivora, its presence generally indicating some complication such as suppuration or rupture into the biliary passages, with escape of daughter-cysts which may give rise to hepatic colic and the appearance of collapsed cysts in the feces. Clonorchis sinensis and Fasciola hepatica produce a characteristic bile-duct cirrhosis, but rarely give rise to jaundice; in my experience when this occurs it is associated with septic cholangitis or hepatic abscess. Similarly jaundice is rare in the characteristic periportal cirrhosis of both S. mansoni and S. japonicum, though ascites is not infrequently encountered. Hepatic cirrhosis of protozoal origin can be caused by kala-azar, but never, in my experience, by uncomplicated malaria. Kala-azar cirrhosis is of particular interest as it originates from parasitic involvement of the reticulo-endothelium; jaundice occurring within three months of treatment is stated to be not infrequent.
Another interesting and often fatal disease, described originally by Gibbons and known as infantile biliary cirrhosis, is met with in India; it occurs especially in Hindu children under three years, induces a jaundice of obstructive type and finally -kills with cholaemia; degeneration of liver cells and fibrous tissue formation both between the parenchyma and in the portal systems are found.
As in temperate climates jaundice due to gall-stones is associated with their impaction in the common bile-duct, by which time the gall-bladder has been generally .obliterated by chronic cholecystitis. Rogers (1908) in an important analysis of post-,mortem records in Calcutta first drew attention to the frequency of gall-stones there, -finding 5-37% affected in a series of 4,544 cadavers examined. In 74 instances in which the composition of the stones was investigated, 36 were found to be composed of pigment only, while the remaining 38 contained cholesterin which was generally deposited around a nucleus of pigment. Of the pure pigment stones 72% were no larger than a pea, and only 28% attained the dimensions of a hazel nut; in contra--distinction to cholesterol stoDes they were soft and readily broke with digital pressure. Rogers pointed out that pigment calculi were much more common in Calcutta than in London, and attributed to this fact the lower incidence of pathological effects and the less frequent need for operations on cholelithiasis in India. These observations were made in pre van den Bergh days, and reviewing the findings in terms of the more recent advances in our knowledge of blood-pigment metabolism it appears highly probable that the most important factor in the increased tendency to the formation of pigment calculi must have been blood destruction and hyperbilirubinaemia associated with chronic malaria. K. D. Fairley (1930) has recently directed attention to the presence of a large biliary pigment calculus associated with subacute cholecystitis in a case of recurrent blackwater fever; considering the high concentration of bilirubin in both the blood and bile in this disease and its underlying malarial basis, such complications will probably be reported with increasing frequency in the future. Section of Tropical Diseases and Parasttology 581 HIemolytic Jautndice.
In most diseases, as well as under physiological conditions, very little, if any, intravascular h&-molysis occurs, since effete or damaged corpuscles are phagocytosed by the reticulo-endothelium of the marrow, spleen and liver before lysis occurs. The hemoglobin is liberated intracellularly and converted into globin and hrematin, the latter being split into an iron-containing moiety (hoemosiderin) and hwmatogenous bilirubin. Bilirubin normally circulates in the blood in small quantities, is markedly increased in hemolytic jaundice where it is responsible for the yellow skin pigmentation, and gives rise to the indirect van den Bergh reaction ; it is not a threshold substance for the kidney and in consequence never appears in the urine, but it is removed from the circulation by the polygonal cells of the liver and converted into bile pigment. When there is increased blood destruction hyperbilirubinaemia with pleocholia and urobilinuria result.
In a few diseases intravascular htemolysis is known to occur; under these circumstances a good deal of the free hemoglobin is disposed of as above, via the reticulo-endothelial system and liver, but if its concentration be sufficiently great it is also excreted by the kidney with resulting hsemoglobinuria.
(1) Physiological: The jaundice of icterus neonatorum is of hamolytic origin and may be regarded as resulting from a physiological destruction of excessive corpuscles following childbirth: it differs in no way in temperate and tropical climates, but cord infections with resulting infective jaundice are specially common in China, India and elsewhere, owing to the lamentably hopeless habits of the general populace regarding ordinary cleanliness and to an entire lack of knowledge of the principles of asepsis and antisepsis.
(2) Congenital: Congenital defects in the corpuscle underlie the haemolytic jaundice associated with sickle-cell anmmia where sickling occurs in shed blood, and acholuric family jaundice characterized by excessive fragility of the red cells. Sicklecell anaemia is of special interest as it affects particularly negroes and negroid stock in America and the West Indies and has recently been described in Africa as well.
(3) Parasitic: Parasites are directly or indirectly responsible for hemolytic jaundice in a number of tropical diseases. Thus in Oroya fever corpuscular invasion with Bartonella bacilliformis leads to hamolytic anwrmia, and megaloblastic hypertrophy of the red marrow. Barr6n (1926) showed by the van den Bergh reaction that in severe cases there was hyperbilirubinaomia and that the jaundice was of hsemolytic origin. Van den Bergh (1924) , Hughes (1924) , Kingsbury (1926) , Ross (1927) and othiers have recorded observations on the bilirubin contents of the blood in malaria; Kingsbury found the average value was 0 74 units in quartan, 1-2 units in benign tertian and 2-0 units in subtertian; in only four out of 150 cases was an immediate direct reaction reported. In a recent series of 13 cases of malaria examined at the Hospital for Tropical Diseases at a time when B.T. parasites were demonstrable in the blood, the average equalled 1-9 units, the maximum being 6-0 units and the minimum 0-2 units: in 17 similar cases showing subtertian parasites the average was 1i5 units, the maximum 3-5 and the minimum 0'2 units; none of the thirty cases showed an immediate or biphasic direct reaction and clinical jaundice was uncommon in the series. In the tropics, however, as in the cases reported by Dew and Fairley (1920) from the Jordan valley, haemolytic jaundice may be very evident quite early in severe subtertian infections.
So-called bilious remittent fever is associated with early jaundice. In this condition Manson-Bahr (1929) attributes "the yellowish-red or saffron tint of the skin and sclerae not to bile pigment but to modified haemoglobin (hemaphein) free in the blood or deposited in the skin and sclerotics." Stitt (1929) on the other hand definitely states that bile pigment is present in the urine. My own observations indicate that there are two types of bilious remittent fever: one is characterized by 82Proceedings of the Royal Society of Medicine splenomegaly, haemolytic jaundice, bilious vomiting and perhaps bilious diarrhcea associated with hyperbilirubinaemia, pleocholia and urobilinuria of variable degree;
the direct van den Bergh is negative or delayed and bile pigments and salts are absent from the urine. The other type has similar clinical features, but in addition there is a tender enlargement of the liver, epigastric distress and sometimes gastro-intestinal and other haemorrhages; bile pigment is present in the urine and a biphasic van den Bergh reaction may be found. In the latter type degeneration and necrosis of the polygonal cells of the liver occurs and a toxic factor is superadded to thejaundice of hamolytic origin characteristic of the first type of bilious remittent fever.
Blackwater fever, another complication of malaria, cannot be regarded as a. direct parasitic effect such as is seen in malignant jaundice of dogs or red water of cattle, caused by B. canis and B. bovis respectively. It is associated with one or more sudden intravascular hwmolyses with resulting haemoglobinaemia, haemoglobinuria, pleocholia, urobilinuria and hainolytic jaundice which is quite defined as early as the first day of the disease. The indirect van den Bergh reaction is stronglv positive and in four cases where multiple observations were made the maximum values varied from between 7 0 and 85-0 units. The immediate direct reaction was negative except in the terminal stage of the one fatal case when a biphasic reaction developed; simultaneously bile pigments appeared in the urine;.
here again a toxic factor was superadded to what previously had been exclusively a haemolytic jaundice.
Septicoemia due to B. welchti is a greatly dreaded condition associated as it may be with severe haemoglobinuria and rapid death. During the war I saw a case of subtertian malaria of a few weeks' duration rapidly develop fatal habmoglobinuria of eighteen hours' duration following an intramuscular injection of quinine. The condition was diagnosed as blackwater, but at autopsy I found the injected site in the buttock the seat of an extensive gas gangrene from which B. welchii was. isolated; the same organism was present in the heart-blood and various viscera. The intima of the aorta was stained a bright reddish-pink which I have not observed in blackwater. Later, another similar case developed in a patient inoculated in the same ward where medical and surgical cases were treated side by side, and ultimately the origin of the infection was traced to pus inspissated on a kidney dislh used both for the receipt of surgical dressings and the sterilization of hypodermic syringes.
(4) Haemolysin: Paroxysmal haemoglobinuria is of considerable interest owing to the presence of cold haemolysin and its relationship to syphilis: time will not permit, however, its further consideration here. The haemolytic effects of certain snake venoms, such as those of Naia tripudians and Pseudechis porphyriacus are of theoretical rather than of practical interest, for if the dose of venom is sufficiently great to. produce marked intravascular haemolysis it is generally sufficient to cause early death. Lecithin and not complement is the activating agent in the serum in honmolysis of this type, and it is doubtful if lysis is due to true haemolytio amboceptor or to haemolytic products of lecithin split by ophidian lipase contained in the venom.
In incompatible transfusions it is the donors' corpuscles which are haemolysed and the result appears largely to be governed by the quantity of incompatible corpuscles injected. According to Sellards and Minot (1916) 17 c.c. of laked corpuscles are the minimum amount observed to produce hamoglobinuria in normal individuals, while in a recent analysis made by Bordley (1931) no case receiving less than 350 c.c. of blood died, and none receiving more than 540 c.c. recovered-the latter therefore appears to be a certain lethal dose for man. After incompatible transfusion there is a sharp rise of temperature with or without rigor followed by loin pain, heemoglobintemia, haomoglobinuria, heamolytic jaundice, uraemia and urinary suppression. The latter may be transient or complete, or be followed after 30) 582 a period of oliguria and nitfogenous retention lasting from one to seven days by terminial anuria and uraemia-a result due to degenerative changes in the tubular epithelium and blockage of the collecting and other tubules with eosinophilic or brownish granular debris-possibly of the nature of acid habmatin.
Recently, in a post-sprue megalocytic anaemia, quite indistinguishable from pernicious antemia both clinically and at autopsy, death followed 471 hours after transfusion with 27 ounces of incompatible citrated blood. The patient was very anmemic on admission, the R.B.C. were 960.000 per c.mm., the haemoglobin was 12%, the colour-index 0 66, and the average corpuscular diameter 8 6 microns. Fever,.
hmemoglobinemmia, haemoglobinuria and hmnmolytic jaundice followed the transfusion, the van den Bergh (indirect) reaction rose from 1 5 to 12 0 units, and the blood--urea from 33 mgm. to 132 mgm. per cent. The urine which was port-wine coloured contained much albumin (6 25%) and oxyhaemoglobin as well as a trace of methemoglohin and some urobilin, but no bile pigment: the bile collected from the gall-bladder at autopsy contained 2,800 units of bilirubin (1-4 grammes per cent.) indicating a concentration of approximately five times the normal. The highest concentration I have observed personally was 3,600 units: this occurred in a fatal case of blackwater fever in which the patient died within fifty-eight hours of the onset of hawmoglobinuria.
(5) Megalocytic anremia.-The lemon-yellow tinting of the skin, the canary-yellowcolour of the plasma and the increase in hoematogenous bilirubin (2 to 5 units) are characteristic features of pernicious anaemia, especially during relapses. In certain other megalocytic anaemias including sprue reported on by Fairlev, Mackie and Billimoria (1929) , and gastro-jejuno-colic fistula studied by Fairley and Kilner (1931) ,. only slight elevation of the bilirubin content of the blood as measured by the indirect van den Bergh reaction was noted, indicating that little blood destruction was. occurring. A variable degree of megaloblastic degeneration of the bone-marrow occurs in all these conditions and Witts (1932) has recently suggested the term anhwemopoietic megalocytic antemia for the group in which there is a diminished output of red cells, in contradistinction to the hwemolytic anaemias proper which, though generally secondary in type, may occasionally be associated with megaloblastic hyperplasia of the red marrow and megalocytic ancemia.
Time will not permit a consideration of many other aspects of this subject, but. enough has been said to indicate the necessity for careful clinical, pathological and biochemical investigation of cases of jaundice met with in tropical practice, as only along such lines can the present deficiencies in our knowledge be rectified.
